and to lock in deep cuts in greenhouse-gas emissions for decades to come.
In advance of the summit, Nature talked to researchers from around the world about how they plan to take part.
Ottmar Edenhofer, co-chair, Working Group III, IPCC; deputy director of the Potsdam Institute for Climate Impact Research, Germany.
"I wouldn't say that I am depressed, but I feel very sad about the negotiation process as it stands now. But I don't see that this can be changed substantially by scientists. "
Edenhofer is wearing two hats in Copenhagen. As co-chair of the Intergovernmental Panel on Climate Change (IPCC) working group on mitigation, he is presenting results from the group's 2007 assessment at several side events and briefings for policy-makers. But those events frequently lead to additional contacts, requests and conversations in which, as an independent scientist, he can offer his own thoughts on the latest research and what it means for policy-makers. Edenhofer says that the negotiations are falling short of what is needed to address global warming and that scientists are unlikely to change that now. However, he argues it would be wrong to downplay the role of science in the process. Scientists were the first to raise concerns about climate change, and the IPCC's fourth assessment has served as the foundation for the negotiations. He sums up the IPCC's findings this way: humans cause climate change; climate change has severe impacts; and it is not too costly to reduce emissions. "These three messages have already changed the mindset of the negotiators, " he says. The Sustainability Institute has developed user-friendly climate-modelling software that can be run on a laptop computer to help negotiators assess the ultimate impact of any given emissions scenario. Negotiators can manually adjust the emissions and other parameters to analyse their own proposals as well as those of other countries; the model spits out forecasts for variables such as future temperatures and sea-level rise. In Copenhagen, Sawin says, the team is providing a "widget" that can be installed on computers to get the latest climate readings whenever Sawin's group updates its model with any new commitments announced by countries. The application has generally received positive feedback from negotiators, but Sawin acknowledges the sobering reality that some delegates are less interested in detailed climate projections than in the next election in their home country. Nonetheless, she finds the whole affair touching. "I see that there are warts, and there is unfairness, and there are flaws in this process, but at least it's happening, " she says. "So when I come home and talk to my kids, that's what I emphasize: that we happen to be alive at a time when people are trying to make common decisions about how to protect our common planet. "
Copenhagen: the scientists' view
The United Nations Climate Change Conference is mainly a political affair but it has drawn hundreds of scientists to the Danish capital. Jeff Tollefson finds out what they hope to gain. Raised in the mountains of Jamaica, Binger did a brief stint as a chemical engineer in the petroleum industry before earning a doctorate in agronomy at the University of Georgia. Today he is an official delegate advising island nations that are seeking to limit average global warming to 1.5 °C -or preferably less. Regularly oscillating between anger and a healthy island humour, he says. "Everybody needs to clean up their own goddamn mess. " Although Binger has full access to the talks, he leaves negotiating to the negotiators. His job is to harness scientific evidence in the push for more stringent greenhouse-gas targets. In practice, this means helping to answer questions that arise during the talks and providing scientific evidence for use in speeches and debates. As an islander who stands to lose everything to ocean acidification and sea-level rise, Binger takes the issue personally. "We want 1.5 °C or less, and we don't really ask it selfishly. Every person on this planet is better off at 1.5 °C than they are at 2 °C. is now directing a new group that is developing integrated climate models that include social and economic forces. His career change reflects a larger shift -Buja goes so far as to call it a "sea change" -for NCAR as an institution. Physical modelling will remain a core activity as scientists seek to clarify and provide more detail about the potential impacts of greenhouse gases, he says, but NCAR recognizes that it needs to provide policy-makers with more information about potential solutions. In Copenhagen, one of his colleagues is presenting modelling results analysing the level and timing of emission-reduction targets, focusing on the 2050-2100 time frame. Buja is on hand to talk about these issues as well as to answer questions about the physical modelling, which is now being ramped up for the IPCC's fifth assessment, due out in 2014. But information flows both ways at these meetings, he says. "What this exposes the scientists to is how these negotiations and agreements are developed and what our role in informing them might be. " Were you to bump into him in Copenhagen and ask how the negotiations are going, Parry says he wouldn't have a clue. He has minimal or no contact with negotiators but says he finds value in exchanging ideas with scientists and activists. Those discussions can be particularly important, Parry says, because advocacy groups such as the WWF can then inject the latest scientific thinking into the political process as they lobby negotiators and government officials. In Copenhagen, he is expecting to participate in two side events, one on development issues and a second on agriculture.
Martin
Parry is also thinking about how to assess a major hole in how the world intends to respond to climate change. Some impacts can be avoided by reducing greenhouse-gas emissions. Others can be managed with enough money; in the vulnerable developing world, that means financial aid from wealthier nations. But the current proposals for emissions cuts and monetary support are not enough to avoid major impacts. "We're trying to close a gap here, coming at it from both ends, " he says. Parry hopes that framing the issue this way -and quantifying the impacts -in Copenhagen will clarify where the policy-makers are coming up short, both in terms of emissions reductions and money for adaptation. Moutinho started his career studying ants but has spent most of his time in recent years looking at ways to use carbon markets to stem emissions from deforestation while protecting biodiversity and the rights of indigenous people. Hopes have faded for a complete treaty in Copenhagen, but he is holding out for a significant decision on the forest-carbon component known as Reducing Emissions from Deforestation and Forest Degradation (REDD). Through REDD, wealthier nations seeking to 'reduce' their emissions would provide money for developing nations to protect their forests. In Copenhagen, Moutinho is presenting his organization's latest work on REDD in the Amazon and discussing Brazil's national greenhouse-gas commitments. For him, Copenhagen is a perfect fit. Spending time in the field and publishing papers in Nature or Science is one thing, he says, but the goal must be to translate results into a digestible form for policy-makers. "Science is a tool to reach sustainable development. That's my view about science, and that's exactly what I'm doing. " And when it comes to REDD, Moutinho says, the science is evolving rapidly and still plays an important part in the negotiations. ■ Jeff Tollefson covers climate, energy and the environment for Nature.
For more on Copenhagen, see www.nature.com/ roadtocopenhagen.
